
NSChT"1mproves t h e  Estimation  of the  Hydrologic   Balance  in   both 
T-ropical  and  Midlati tude  Cyclones 

W Timothy  Liu  and Hua Hu 
Jet  Propuls t ion  Laboratory,   Cal tech,   Pasadena 

Over the  ocean,   ground-based  measurement   of   precipi ta t ion ( P )  i s  extremely 
s p o t t y   a n d   q u i t e   u n r e l i a b l e ,   a n d   t h e r e  i s  p r a c t i c a l l y  no d i r e c t  measurement 
of   evaporat ion ( E ) .  I n  the p a s t ,   l a r g e   s c a l e  fresh water  f l u x  i n t o  the ocean 
F = P - E  w a s  e s t i m a t e d   u s i n g   c o n s e r v a t i o n   p r i n c i p a l .  F i s  e q u a t e d   t o  t he  
h o r i z o n t a l   d i v e r g e n c e   o f   t h e   v e r t i c a l l y   i n t e g r a t e d  water v a p o r   t r a n s p o r t ,  
the  computation  of which requi res   measurements   o f   ver t ica l   p rof i les   o f   wind  
vector   and  humidi ty   in   the  a tmosphere.  The NASA sca t t e romete r  ( N S C A T ) ,  
designed  to   measure  ocean  surface  wind  vectors  a t  25  km r e s o l u t i o n ,  was 
l aunched   on   t he   J apanese   Sa te l l i t e  ADEOS-1.  On September 1 5 ,  t h e  f i r s t  day 
of r o u t i n e   o p e r a t i o n ,  NSCAT observes  Typhoon Tom south  of  Japan  and a 
mid la t i t ude   cyc lone  eas t  of  Japan.  Data  from the Special  Sensor  Microwave 
Imager (SSMI) show h e a v y   p r e c i p i t a t i o n   i n  t h e  co re  of the typhoon  and i n  t h e  
f r o n t a l   a r e a s   o f  t h e  midlat i tude  s torm.   Computat ion  of  F ,  using  wind  and 
humid i ty   p ro f i l e s   o f  the  r eana lys i s   o f  model r e s u l t s   f r o m  the Na t iona l  
Center  of  Environment  Prediction ( N C E P )  f a i l s  t o   i d e n t i f y  t he  typhoon  and 
misses t h e   f r o n t a l   s t r u c t u r e  of   the   mid- la t i tude   cyc lone .  I t  i s  apparent  
t h a t   t h e   c o a r s e   s p a t i a l   r e s o l u t i o n  of   the NCEP products  i s  i n s u f f i c i e n t   t o  
r e so lve   sma l l - sca l e   wea the r  systems. By r e p l a c i n g  t h e  f i r s t  leve l  wind  of 
NCEP d a t a   w i t h  NSCAT winds,  t he  r e s u l t a n t  F p a t t e r n  i s  i n  bet ter  agreement 
w i t h  t he  SSMI r a i n   p a t t e r n s ,   a n d   c l e a r l y   r e v e a l s  t he  sp i r a l  s t r u c t u r e s  of 
t h e  two s torm.  Typhoon Tom l a t e r  merged w i t h  the   mid la t i tude   s torm  and  NSCAT 
monitored the  e x t r a t r o p i c a l   t r a n s i t i o n .  The s tudy  demonstrates  t h a t  
spaceborne  scat terometers   improve the  e s t ima t ion   o f  t he  hydro logic   ba lances  
i n   s t o r m s .  The inf luence   o f  NSCAT winds i s  n o t   c o n f i n e d   t o   t h e   s u r f a c e ,   b u t  
w i l l  be f e l t  throughout  t he  atmospheric  column,  because  of mass 
conse rva t ion .  


